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Choral response is an under-researched aspect of mathematics classroom discourse. 
We analysed the use of choral response in 22 junior secondary mathematics 
classrooms from 7 countries. Reporting a categorisation scheme developed from this 
research, we demonstrate that the function of choral response in many mathematics 
classrooms goes far beyond the simple recitation and memorisation drills suggested in 
the literature. Examples are provided of each form of choral response, from approval 
or agreement to the completion of mathematical propositions and the identification of 
mathematical procedures. Choral response warrants greater research attention and 
appears to be most evident in those classrooms where student-student interaction is 
least frequent, offering a culturally-compatible method to promote student speech. 
INTRODUCTION 
The research-based advocacy of student engagement in classroom dialogue (eg 
Walshaw and Anthony, 2008) tends to privilege the voice of individual students. 
Choral Response (CR) is rarely recognized as a legitimate form of verbal participation 
with the potential to engage students in classroom dialogue about mathematics. Yet 
choral response, also known as unison responding, has been shown in primary school 
and non-mathematical contexts to facilitate a high degree of active student 
involvement (Carnine, Silbert, Kame’enui, & Tarveer, 2004) and to build confidence 
in low-achieving students by allowing them to perform well in front of peers, rapidly 
increasing active student response in group instruction (Heward & Wood, 2009). 
However, because of the lack of complexity typical of students’ choral responses 
compared to the sophistication possible with elaborated individual responses, choral 
response is often associated with recitation and memorizing drills, and has been 
criticized as not conducive to good learning (Doyle, 1986).  
It appears that most of the studies of choral response have been conducted in primary 
schools, particularly with language classes (eg Grow-Mienza, Hahn, & Joo, 2001; 
Wang, 2010). Few studies have investigated the use of choral response in secondary 
mathematics classrooms. We have analysed the use of choral response in 22 secondary 
mathematics classrooms from 7 countries around the world. This study extends our 
research on spoken mathematics (eg Clarke & Xu, 2008), by examining the 
mathematics content of choral response, its sophistication, context and purpose.  
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METHODOLOGY 
We analysed video records of 110 lessons from 22 classrooms in Australia 
(Melbourne), China (Hong Kong and Shanghai), Germany (Berlin), Japan (Tokyo), 
Korea (Seoul), Singapore, and the USA (San Diego). The lessons were taken from the 
data corpus collected for the Learner’s Perspective Study (LPS). Details of the project 
methodology are available elsewhere (eg Clarke, 2006). For this analysis, it is 
important to note that three video cameras were used (teacher camera, student camera 
and whole class camera) and each provided an audio record from which classroom 
speech could be analysed. We distinguished three types of public utterances: teacher 
utterance, choral utterance, and (individual) student utterance. Public utterances were 
those that occurred in whole-class discussion or during teacher-student interaction.  
Table 1 displays the average number of choral responses (CR) per lesson for each of 
the 22 junior secondary mathematics classrooms studied, expressed as a percentage of 
all public utterances (CR/AU), and compared with the individual student utterances 
(IU) expressed as a percentage of all public utterances (IU/AU). All other public 
utterances were spoken by the teacher. 
City 
School/ 
Classroom 
Average number of 
Choral Responses per 
lesson (average over 5 
lessons) 
Percentage: 
CR/AU 
Percentage: 
IU/AU 
Shanghai 
  
  
SH1 75 30% 15% 
SH2 30 12% 26% 
SH3 35 15% 17% 
Hong Kong 
  
  
HK1 7 4% 39% 
HK2 26 9% 15% 
HK3 8 3% 32% 
Seoul 
  
  
KR1 44 16% 2% 
KR2 83 26% 5% 
KR3 70 32% 0% 
Tokyo 
  
  
JP1 5 1% 33% 
JP2 1 0.4% 16% 
JP3 3 1% 28% 
Singapore 
  
  
SG1 34 10% 28% 
SG2 42 8% 34% 
SG3 26 8% 31% 
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Berlin 
  
GE1 1 0.5% 41% 
GE2 3 1% 42% 
San Diego 
  
US1 22 4% 39% 
US2 43 13% 27% 
Melbourne 
  
  
AU1 0 0% 38% 
AU2 1 0.2% 44% 
AU3 0 0% 37% 
Table 1. Average number of choral responses per lesson for each classroom 
Given that the average was calculated over five lessons for each classroom, the entries 
in table 1 can be taken as indicative of the level of usage of choral response in each 
classroom. The results suggest that the classroom frequency of choral utterances varies 
significantly between cities/school systems and in some cases within the same school 
system. The number of choral responses as a proportion of total public utterances also 
differed from classroom to classroom. In this analysis, we sought to compare 
indicative levels of use of choral response between classrooms, and also to investigate 
the diversity of forms and the relative sophistication possible through the use of choral 
response. Table 1 provides an indication of the relative frequency of choral response in 
the classrooms studied and of the variation in use between school systems. Our second 
goal required the careful classification of choral response types. 
We used an iterative approach to develop a set of categories for the types of choral 
response identified. Starting with the lesson with the most choral responses from each 
classroom, we generated an initial set of categories, which were then augmented by 
consideration of other lessons, leading to the classification system shown in Table 2. 
No. Type of choral response 
1 “Yes, No” (select choice) responses 
- the class is given two (at most three) options and have to choose the correct option 
2 Numerical responses 
- where a numerical value (other than an indexical label referring to a 
point/option/equation etc) is the intended answer to the teacher’s question 
3 Mathematical symbolic expressions 
- consists of a combination of numbers, pronumerals and/or mathematical symbols 
representing equations, algebraic expressions, ordered pairs, points, vertices,  etc. 
4 Mathematical terms 
- word(s) or phrase(s) used in the mathematical discourse relevant to the topic taught 
5 Mathematical procedures 
- step(s) involved in solving a problem or deriving an answer 
6 Mathematical propositions 
- all or part of a mathematically proven or declarative statement affirming that a 
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mathematical fact or relationship is either true or false 
7 Non-mathematical responses 
- a response related to an organisational or social aspect of the task or instruction 
8 Unclassified responses 
- an undecipherable response or an utterance expressing excitement or social ritual. 
Table 2. Categories for types of choral response 
In this paper, we are interested in the responses that are directly related to mathematics 
activities, that is, responses that contain mathematics content. Therefore, this paper 
will only focus on the first six types of choral response. In order to determine the nature 
and the level of sophistication of the response, each category was further differentiated 
into two sub-categories: recall and analysis (Table 3). 
Recall When the class recalls a mathematical fact; recognises the answer to a 
question that is either already included in the question on the 
board/screen/handout/textbook or can be counted at a glance; or reads 
aloud information from the board/screen/handout/textbook 
Analysis When the class obtains/derives an answer after reflecting on or solving a 
problem by working it out mentally or with pen and paper or by using 
technology 
Table 3. Nature of choral response 
TYPES OF CHORAL RESPONSE 
In the remainder of this paper, we illustrate the different types of choral response by 
drawing upon examples from the lessons analysed and discuss the value of choral 
response as a form of verbal participation in mathematics classrooms.  
Yes/no (select choice) responses 
Among all the lessons studied, one of the most common choral responses required the 
“yes/no” selection from two or at most three options. Among the responses analysed, 
more than one-fifth belonged to this category. In each instance, there was only one 
right answer. The question usually related to a known fact, a concept taught previously, 
a previous question or the evaluation of a student’s oral/written response. Below is an 
example from one Hong Kong classroom, in which students were given two choices in 
making judgements about y values and x values.  
Example 1: HK2-L02 (00:02:45:14) (recall) 
T: This is a pair of simultaneous equations: y equals x plus one and y plus two x 
equals sixteen. 
T: We talked about it yesterday. These are two equations, a pair of y and a pair of 
x, how should the pair of y values be? [Two seconds of silence] 
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T: Are they equal or not? 
Ss: Equal. 
T: How about the values of this pair of x? 
Ss: Equal. 
T: They are equal. When they are solved, their values should be the same. Let me 
put it the other way around: if I substitute the values, they fit perfectly. That is 
the values that will satisfy both the first and the second equations. 
The first question from the teacher was not immediately answered by the class, 
possibly because of its ambiguity. The closed question “Are they equal or not?” was 
proposed after a two-second silence from the class, and the class was able to respond in 
chorus. This choral response required the recall of information previously learned.  
Numerical responses 
Another common type of choral response required the students to recognize or provide 
a numerical answer to a given question (approximately one-fifth of analysed 
responses). We are not talking here about an indexical reference to a numbered 
equation or example, but to a question for which the correct answer was a quantity. 
Example 2. SH1_L01 (00:03:47:05) (recall) [discussing 2x + y = 10] 
T: Use the second rule and divide two from both sides of the equation, right? 
So, we can simplify it to two x plus y equals ten. Then, classmates, now let's 
see how many unknowns are there in this equation? 
Ss: Two. 
T: Two unknowns. So what's the index of the unknown? 
Ss: One. 
Even in an example as simple as this one, the teacher’s question is predicated on the 
assumption that all the students had some knowledge about unknowns and indices.  
Mathematical symbolic expressions 
Mathematical symbolic expressions provided another common choral response 
category in the classrooms analyzed. These could consist of a combination of numbers, 
pronumerals and mathematical symbols representing equations, algebraic expressions, 
ordered pairs, and so on. In Example 3, the students were required to transform the 
equation mentally and express it in the general form of a linear equation in two 
unknowns.  
Example 3. HK2_L02 (00:06:53:32) (analysis) 
Solving a pair of simultaneous equations by substitution: y + x = 3 and 2x + y = 24  
T: But is there any here? In the two equations, none of them is expressed in the 
general form. We don't have anything like x equals something or y equals 
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something. 
T:  If we face such situation, we have to express one equation of our choice in 
the general form.  
Ss: y equals three minus x. 
T: y equals// 
Ss: //three minus x. 
Mathematical terms 
In some of the classrooms studied, the students were expected to use specific 
mathematical terms in responding to the teacher’s questions. 
Example 4. US2_L05 (00:21:55:25) (recall) 
T [Writing on board: y = mx + b] That is a special form of a what?  What 
graph? 
T •Curve or a line - linear or non-linear? 
Ss Linear 
T Linear.  Okay, what are these components? [Pointing to equation] What's 
this?  [Circles the M]. 
Ss Slope. 
T Slope.  [Writes 'slope' on board] What's this?  
Chelsea •The Y intercept. 
T [Jumps into air with meter stick over head] The what? 
Ss Y intercept.  
T Y intercept, yeah. Oh heavens. Okay. Y intercept.  [Draws arrow on white 
board pointing to the B in the equation] Okay, put that into your notes.  
The rehearsing of mathematical terms by the whole class was a key characteristic of 
some of the classrooms analysed (Clarke, 2010). The elicitation of mathematical terms 
in these classrooms could be seen as a purposeful attempt by the teacher to help the 
students memorize the terms that were regarded as mathematically important.  
Mathematical Procedures 
Another type of choral response involved the procedures or sub-procedures required to 
solve a problem. Students were invited to solve a problem together by orally stating the 
steps involved. This was usually elicited by a series of teacher questions.  
Example 5. SH1_L02 (00:27:00) (analysis) 
T:  Now we have to decide its abscissa. How can we do it [identify the 
x-coordinate of point P]? 
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Ss:  Draw a vertical line from point P to the x-axis. 
In this case, no explicit information about the form of the choral response was provided 
and the successful provision by students of the expected choral response depended on 
the understanding of the students regarding how it should be said based on their 
previous experience (that is, on their proficiency with the discourse and 
meta-discursive rules of that mathematics classroom).  
Mathematical propositions 
Students were sometimes required to provide an elaborated answer as part of a 
mathematically proven statement or a declarative statement that affirmed that 
something was either true or false in general. Below is an example in which the 
students were asked to respond with a mathematical proposition. 
Example 6. SH3_L01 (00:06:02:28) (analysis) 
Identifying linear equations in two unknowns. 1) 2x + 3 = 0 2) x + 2y - 1 = 0 
T:  The first is not a linear equation in two unknowns. What about the second one? 
Ss:  It is. 
T:  Yes, say together, why? 
Ss:  It has two unknowns and the unknowns are of power one. 
The students were asked to provide a reason for why the second equation is a linear 
equation in two unknowns by rehearsing a definition that was learned previously. 
Rather than a simple recall of the definition, it involves some analysis of the situation 
before the students can generate the answer in unison. The generation of such 
sophisticated choral responses is a consequence of repeated and purposeful practice by 
the students, where the phrases of mathematical justification are rehearsed.  
CONCLUSION 
It is clear that the function of choral response in many mathematics classrooms goes far 
beyond the simple recitation and memorizing drills suggested in the literature. The six 
types of mathematical choral response reported in this paper demonstrate the diversity 
of ways that each teacher employed this discursive element to serve different 
instructional purposes. A simple “yes” or “no” could be a response to a very closed 
question, the main purpose of which is to keep the students on task. But it could also be 
a sophisticated response that required the evaluation of a solution or of a generalized 
mathematical statement. A choral response was also elicited as a way to involve 
students in simple mental calculation or in the process of solving a problem. In some 
classrooms, students were also required to complete the statement of a mathematical 
proposition as a whole class. The generation of sophisticated choral responses was 
limited to only a few of the 22 classrooms analysed. For these classrooms, it is clear 
that the collective way of responding had become a normative practice in the 
classroom. Elsewhere (Clarke, Xu & Wan, 2010), we have reported that the 
encouragement of student-student interaction is a classroom strategy employed 
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extensively in some classrooms and not at all in others. Choral response is most evident 
in precisely those classrooms in which student-student interaction is least frequent, and 
conversely (see Table 1), and can be interpreted as a culturally-specific solution to the 
challenge of stimulating student spoken mathematics. Certainly, the use of choral 
response in mathematics classrooms warrants more attention than it has received to 
date. A companion paper will report classroom discourse patterns employing choral 
response as an integral element. 
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